Neuroanatomic correlates of CCK-4-induced panic attacks in healthy humans: a comparison of two time points.
Several functional imaging studies have demonstrated increases of brain activity in the temporofrontal, cingulate, and claustrum regions during a pharmacologically induced panic attack when scanning was done at a single point in time. However, no study has evaluated changes in brain activity at two time points during a panic attack. We hypothesized that in response to a single bolus injection of the panicogen cholecystokinin-4 (CCK-4) in healthy volunteers, changes in regional cerebral blood flow (rCBF) might be different if scanning were done at two different time points. To test this hypothesis, we conducted a single-blind study, using positron emission tomography (PET). To determine the time effect of panic attack on brain activity, we performed either early scan or late scan covering the first or the second minute after CCK-4 bolus injection, respectively. The PET images were analyzed by statistical parametric mapping (SPM) followed by region of interest (ROI) analysis. The results showed significant differences between the early and the late scan. The early effects of CCK-4 are accompanied by increases in rCBF in the hypothalamic region, whereas the late scan showed an increase in rCBF in the claustrum-insular region. Reductions in rCBF were observed for both time groups in the medial frontal region. A separate scan for anticipatory anxiety demonstrated rCBF increases in the anterior cingulate region and decreases in the occipital regions. These results may support the hypothesis that changes in rCBF as a function of time during CCK-4-induced panic might correspond to a neurocircuitry involved in panic attacks.